Nine plant parasitic nematode species were examined for factors related to parasitism by the endoparasitic nematophagous fungus Drechmeria coniospora. Two species were good hosts and the remainder were not parasitized. The patterns of conidial adhesion were classified as 1) specifically to the head and tail, 2) all over the body, and 3) very sparse attachment. Conidia adhered readily to 3 species of cyst nematode, but none was infected. No relation was observed between the tenacity of conidial attachment and the ability of the fungus to infect. Of the several enzymes tested for their effects on attachment of conidia to Heterodera avenae, only trypsin treatment of the conidia significantly reduced adhesion suggesting the involvement of a protein in the adhesion process.
The potential of Drechmeria coniospora, (Drechsler) W. Gams & ,Jansson (Syn. Meria coniospora Drechsler) for biological control of plant parasitic nematodes (Jansson et al., 1985a) has stimulated interest in the biology and host-parasitic relations of this endoparasitic nematophagous fungus. Understanding of D.
coniospora-nematode interactions was increased by studies of the molecular nature of adhesion of this fungus to the bacteriophagous nematode Panagrellus redivivus. These experiments suggested that conidial attachment involved a sialic acid-specific lectin on the conidia which bound to sialic acid residues on the nematode surface (Jansson & Nordbring-Hertz, 1983; 1984) . The current study was designed, in part, to give information on the molecular entities which play a role in adhesion of D. coniospora conidia to cyst ncmatodes and other plant parasitic species.
MATERIALS AND METHODS
Drechmeria coniospora was grown on diluted corn meal agar (C MA 1:10, 1.5 agar) at 20°, and the conidia were harvested and washed as previously described (Jansson & Nordbring-Hertz, 1983 ). Panagrellus rediuiuus was cultured axenically in a liver extract medium at 20° (Jansson & Nordbring-Hertz, 1979) . Aphelenchoides blastophthorus, Ditylenehus dipsaci, Pratylenchus penetrans, P. coffeae and Tylenchorhynchus claytoni were grown monoxenically on callus cultures. Bursaphelenchus xylophilus was from a monoxenic culture on excised roots, Heterodera schachtii was grown monoxenically on mustard roots. H. avenae and Globodera rostochiensis were from cysts collected from field soils in southern Sweden. Freshly hatched secondstage juveniles of H. avenae from cysts were used in the enzyme studies. Conidial attachment studies proceeded on water agar plates where conidia were spread on the surface and nematodes subsequently added. After 1-2 hr nematodes were removed, washed and killed, and conidial adhesion was noted (Jansson & Nordbring-Hertz, 1983) . To determine the tenacity of conidial attachment, experiments were performed in two ways. The first were initiated by incubating the conidia with nematodes on a water agar plate for 1 hr. Fifteen to twenty nematodes were then transferred in water to a 1.5 ml centrifuge tube, shaken vigorously on a vortex mixer on the highest speed for 10 x 10 sec. Nematodes were then recovered, killed in formalin and the number of conidia attached counted at 400 x magnification.
Controls were from nematodes not shaken on the vortex mixer, but only gently washed by transfer to a drop of water, followed by formalin treatment and counting. The second method was used in initial studies. Single nematodes were exposed to conidia and then examined under the microscope. The number of conidia attached were counted and the distribution noted. These nematodes were then placed separately in 1.5 ml centrifuge tubes in 1 ml of water, and alternately vortexed and centrifuged at 3000 x g three times. About 50% of these were lost, but those recovered gave data on the number of spores removed from each nematode by shaking. Only limited data were gathered by this tedious and time-consuming but precise method which gave similar results to the test described above.
Infection was defined as percentage of nematodes dead three days after attachment of conidia. In order to change cuticular surface properties, second-stage juveniles of H. avenae were treated with different enzymes and appropriate buffers as described by Jansson et al. (1984) . The enzymes were: neuraminidase (Sigma, type V; 2 U ml-1 in 10 mM sodium acetate buffer with 4 mM CaC12, pH 5.5 at 30°); a-mannosidase (Sigma; 2 U ml-1 in 10 mM sodium citrate buffer, pH 4.5 at 25°); trypsin (Sigma, type I; 1 mg ml-I in 10 mM Tris buffer, pH 7.7 at 30°); lipase (Sigma, type VII; 1000 U mln in Tris buffer, pH 7.7 at 30°). Controls were immersed in buffer alone. After incubation the nematodes were washed 3 times with the appropriate buffer and then transferred to water agar plates with conidia to allow for conidial attachment.
After incubation the nematodes were washed, fixed, and the number of attached conidia determined by examination at 400 x magnification. Similar experiments were run in which conidia of D. coniospora, instead of the nematodes, were treated with the different enzymes. Experiments were also performed where the conidia were treated with 50 mM sialic acid (N-
